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SUBJECT: Radiattam Repart on [STP/SOHO/CELIAS

Part Ho. M38510/665028EA (S54HC1653
Control No. 9250
oot &. Sharma/311
Likrary/300.1

A radfation evaluation was performed on S4HC165 {(8-bit Shift Register) to determine the total dose tolerance
ef these parts. A brief summary of the test results 5 provided below. For detailed infarmation, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray source. During the radiation testing, two
parts were irradisted under bias (see Figure 1 for blas configuration}, smd one part was used as & control
sample.  The total dese radiation levels were 5, 10, 15, 20, 30 amd 50 krads®. The dose rate was batwesn
0.25 snd 0.35 kraeds/hour, deperding on the total dose level (aee Table [[ for radiation schedule). after
the 50 krad irradiation, parts were annealed st 25°C for 1465 hours, after which the parts were annealed at
100°C for 168 hours. After each radiatiom expesure and annealing treatient, parts were electrically tested
mccording to the test conditions and the specificatfon Limita Listed in Taole [I1. Electrical tests
included four functional tests @ 1 MHz: one at Yee = 2.0 V, two At Voo = 4.5 V and one et Vee 6.0 V.

ALl parts passed inftial electrical measurements. Both irrsdiated parts passed all parametric tests up to
and including the 5 krad irragiation level. At the 30 krad level, both irradiated parts cxceeded the
maxinun specification Lfmits of 0.1 uh for ICCH and TECL, with maximum readings of 0,24 uA and 048 ua,
respectively. Readings for these parameters eontinued to incresse, up to 54.9 uwA and 42,1 LA at the 30 kead
level, A slight decrease was neted efrer 30 krads, but this was Likely due to annealfng for faur days,
hecessitated by down time on the test syatem. At the 50 krad level, weximum readings for [CCH and ICCL wers
278 uA and 128 uA, respoctively. After annealing for 168 hours at 25°C, these readings decreased to 243 uh
and 8.5 UA. After annealing for 168 hours et 100°C, both irradiated parts read within specification Limits
for ICCL. Both irradisted parts passed all other parametric and functional tests throughaut all Trradiation
and arncaling steps,

Teble 1V provides a summary of the functionsl teet results, as well as the mean and standsrd deviation
values for each parameter after different irradiation expesures and annealing steps.

Any further details about this evaluation can be obtained upan request.  If you have any gquestions, please
call me at {301} 731-B954,

*The term rads, as used in this document, mesns radsisilicen). All raediation levels cited are cumulative.
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ADYISORY ON THT USE OF THIS DOCUMTNT

The infurmation gontained in this document haz been developed solely for the purpnse of providing general
guidance to employees of the Goddard Space Flight Center (GSFC).  This document may be distributed outside
GSFC only as a courteey to other govermment agencies and contrectars. Any distribution of this document, or

application or uge of the information contained hercin, s expressly conditional upsh, and is subject ta,
the following understandings and limitatiens:

(a} The information was developed for general guidance only and is subJect to change at any time;

(b} The informatfon was developed under unique GSFC laboratery conditions which may differ subatantially
from outside conditions;

(e} GSFC does not warrant the accuracy of the information when applied or used under other tham uniguc GSFC
{aboratory conditions;

(d} The infermation should not be construed ax a representation of product performance by elther GSFC or
the manufacturer;

(e) Heither the United States government nor any person acting on behalf of the United States government
assumes any liability resulting from the application or use of the Tnformation.



TABLE I. PFPart
Generies Part Mumber:

ISTR/SOHO/GELIAS
Part Number:

ISTP/SOHO/CELIAS
Controgl Number:

Charge Humber:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Number of
Control Sample:

$erial Wumbers of
Radiation Samples:

Part Function:
Part Technology:
Package Style:
Test Equipment:

Test Engineer:

Infarmatian

54HC165
M3A501 fE6502BEA

@250
C42811
Motarola

P138A

2, 3

&-bit Shift Register
CMOS

iﬁ—p%n DIP

5-50

T. Scharer



TABLE TI. Radiation Schedule for S4HC16S

EVENTS DATE

13 INLTIAL ELFGCTRICAI MEASLREMENTS 11/01/93
£3 5 KRAD IRRADIATION (0.25 KRADS/HOUR) 11/01/93
POST-5 KRAD ELECTRICAL MEASUREMENT 11702793
33 10 KRAD IRRADIATION (0.25 KRADS/HOURY 11/02/93
POST-10 KRAD ELECTRICAL MEASUREMENT 11/03/93
43 15 KRAD IRRADIATION (0.25 KRADS/HOUR) 11703793
FGET-15 KRAD ELECTRICAL MEASUREMENT V1404793
53 20 KRAD IRRADIATION (0.25 KRADS/HOUR) 11/04/95
F0OST-20 KRAD ELECTRICAL MEASUREMENT 11 /05 /93
&) 30 KRAD IRRADIATION (0.25 ERADS/SHOUR) 11/09,/93
FOST-30 KRAD ELECTRICAL MEASUREMENT 11/12/93
71 50 KRAD [RRAGIATION {0.35% KRADS,HOUR} 11/12/93
POST-50 KRAD ELECTRICAL MEASUREMENT 11715793
&) 1568-HOUR ANKEALING al5*C 11/715/93
POST- 152 HOUR AMMEAL ELECTRICAL MEASUREMENT 1152393
91 168-HOUR ANNEALING R100°Cww 19722/93
POST- 148 HOUR AMNMEAL ELECTRICAL MEASUREMENT 11730493

PARTS WERE IRRADIATEDR AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*Kigh temperature arncaling is performed to accelerate long term time dependent effects (TDE), namecly, the
"rebound" cffect due to the growth of interface states after the radizstion exposure.  For more information
on the need to perform this test, refer to MIL-8TP-8830, Method 1019, Para, 3.10.1.
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Table II1. Eleclrical Characteristics of S4HC165

—————————————— P A N M B ko e . e ot o L A S Al A L ol T o e e .

FUNCTIONAL TESTS PERFORMED

TR N TSOTW NN R B ol e v e Y N N A W W W W NN NN N N N NN R N RN R R A N W

PARAMETER W¥WCC VIL ¥IH CONDETIONS FIMS MITS AT +25C OMLY
TERNERIEE L EE= EEST === EE=mEz=====x (-3 3 T E NN AR rEIREIR IS TR
FUNCT 1 2.0V 0.0V 2.0V FRES =1.04 HH: ALL 17D vOL<10V » VOH>1.0¥
STD iLoad <= E EEEF % W
FUNCT 2 ba3¥ D.0¥ 4.3V ER%EET-E§§HH: ALL If0 YO1<2.25Y » YOH»r2.25V
STD Luad «= % ggfﬁ: g giv
FUNCT 3 haSY OadV  3JuTH ERE3;1-02 Hg: ALL IO YOL<2.3Y » YORFZ.5Y
-
ATE Load <= f VREFm E.ZSV
Iogr = 20ua .
FUNCT . 4 6.0V 0.0V 4.0V FRES;1-O% MH2 ALL I/D YOL<S-0V » YAH>3,0V
-
5TD Load <= § YREF= UV
gL = UuA
weanadk_FARAMETRIC TEEIE-EE*EEREEE‘ ........ ;—mmmmmm—————
PARAMETER  v€C VIL  YIH  CONDITIONS PINS LIMITS AT #25C DNLY.
YEEEI=T=X === inEx EEEE ERCENEEISS deE== S EANEfICECETIOOECST=OC
vgn! E.DV B. oV 1.50v LDAD=- uk ouTs >H1L95Y . <¥2.0V
¥ «3Y D.20¥ 3,15V cDap=a-¢ ul DuUTsS R4 43y o CFLL Y
Youa §5% DaERY S:3v HOADITZI, uh BOIE §I§'§ AR Y
it &8V 1238 2:13V tOabe=g:9 =k QOIS SveiBy ¢ gy
PﬁﬂﬁHETER VGG VIL VIH CONOITIDNS PINS LIMITS AT +25C OHNLY.
Z=S==Sssx === ==E= =Exxr NEREERMND R EEa= EEESOECCEXCECSILTASEETfsnc=
VoL 2.0V 0.30V 1.50V LOAD=+20 ui auTs DOV o <+D.05Y
vaL 3V .g ¥ 2.15? LGAD-+28 Jh DHT? >FP OV, <+g. ¥
YOL SUV 1,20V 4.20V LDaD=+ uh JUT >¥Q. 0¥, SFD.0O5V
VQL{ «5V O, J.%5Y LOADS+*4.0 mA QUTS %00V - <¥Qa.24V
¥aLs G.0V 1,20V 4.20V LOQAD=+5, Z mA fUTS 0.0V . <*D.26V
YIC+ GND IEM = +Tmd IHS >+0adv  » <+1.5¢
YIC= OPEN IIN = =1nmk INS 2=T5V -, <0.DW
IIL 6.0V 0,0¥ 4,0V YIN = 0.0V IS *>=0.05uh , €+0.Dum
YIH 6.0V 0.0V 6,0¥ ¥IN = .0V INS >0.0ul s S+D.05uA
ICCH 6,0V O-SV 6.8? VIN = 4.D¥Y vyLg 008 » <+0aTud
ICCL G.0¥ Q.,0v 6.0y VIN = D.DV Ll 0,08, <H0.TyA
IDS <GV 0.0V 2.0V voUuT = GHD BUTS - A <=2mi
IUS% .?V 8.3? 4o 5%  VDUT = GND auT s e gua : <=T5nd
IDS3 el D-gv 5.0V  VOUT = GND QUTS - MA  » <=25m4
ibs4 =0V 0.0V 4.0V vOUTF = GHD Tl *=520m4 s <=10UmA
TPLH1 2-5? Q¥ ¥ GLOLE ID Q >ENS PR
TPLHJ «3Y D 0¥ a2V GLOCK TQ g*f >LHNS PR E§
. TPHL 4.3V L0V -1 GCLDCK T >4N5 ro K3
TPHL1 4.5Y D0V « TV CLOCK T O« 24H3 ¢+ <3IINS
YPLH3 -2V Q.0V 4.5V H T0 § : ¥SNS r.SIZNS
TPHL S .§¥ 0V 2.5V H To 4§ >£NS ¢ $J2NS
TPLHS . 0¥ -1 SH/LO* TO Q* >4NS s SJINS
TPHLS 4.3Y Qu0V 4,5¢ SH/tOx Y0 Q >4N3 - <33H3



TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for 54HC165 /1

Total Dose Exposure {(krads) Annealing
Initials | 10 15 20 an 50 i68 hrs|168 hrs
‘ @25°C | ®100°C
Parameters min mean sd mean £d |mean =sd
VOH1 ¥ | 2.5 ! g
VOHZ v 14,45
VOH3I v|s.95
YOHL vi13. 95
YOHS v |5 .45
YOL1 my d
VL2 ny d =)
V0L oy a LS
VOLL mv o .4
VOoL5 v s} L5
VvICP V| 0.4
VICHN V| -z.%
IIL ZA | -5
IIH A 0
ICCH ra| 0 |
ICCL LA 0
I0%1 mh | -5C
1052 mA | -850 -15 -]
1082 mhA | -180 -25 .2
I054 mA | -220 -10 B
TPLH1 ns 4 33 .
TZEL1 ns 4 32 .78
TEPLH3 ns 5 32 .13
TEHL3 ns 5 32 .17
TELHS ns 4 35 %3
TFH.5 ns 4 | 35 .2
FUNC1 LMEz 2.0V VIH-2.0V
FUNC2Z 1MEz 4.5¥ VYIH=4.5Y%
FUNC3 1MHz 4.5Y VIH=3.7V¥ e
FUNC4 IMHZ 6.0V VIH=6.0V e G5 feANE

1/ The mean and standzrd

caesting. The contrel

in this tablsz.

deviation

values were calculated

over the

w0 parts lrradiated in this
sample remained constant throughout the testing and is nos included




Figure 1. Radiatian Bias Circuit for S4HC1SS
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Note: ALl resistors are Z2}§2, 10X, 1/4W.



